Lectinochemical characteristics of rat normal masticatory oral mucosa by Єрошенко, Галина Анатоліївна et al.
“Fundamental and Applied Studies 
in the Modern World”
The XV International Academic Congress





Proceedings of the XV International Academic Congress “Fundamental and Applied Studies 
in the Modern World” (United Kingdom, Oxford, 06-08 September 2016). Volume XV. 
“Oxford University Press”, 2016.   -  718 p.
Proceedings of the Congress are located in the Databases Scopus.
Source Normalized Impact per Paper (SNIP): 3.557 
SCImago Journal Rank (SJR): 3.787
Editor-in-Chief:              Prof. Richard Dixon, D. Litt. et Phil. (UK) 
Publication Director:     Prof. Kevin Barrington, D. S. Sc. (UK)
Technical Editors:          Molly Carpenter, Jeff Goodwin (UK)
ORGANIZATION  BOARD  OF THE CONGRESS:
 Chairman:   Prof. Richard Dixon, D. Litt. et Phil. (UK) 
 Secretaries:  Prof. Robert Carman, D. Phil. (UK)
Prof. Gregory Davis, D. C. L. (Australia)
Members  of  the  Board:
Prof. Laurens Lawton, D. S. Sc. (UK) 
Prof. Dina Miller, D. Hum. Litt., (USA)
Prof. Peter Campbell, D. Litt. et Phil. (UK) 
Prof. Erin Robbins, Dr. P. H. (UK) 
Prof. Ryan Cooper, D. Sc. V. M. (UK) 
Prof. James Ridley, D. M. (Australia) 
Prof. Denis Thompson, D. B. A. (UK) 
Prof. Kara McGregor, EDM. (UK) 
Prof. Ronald Hall, D. G. S. (USA) 
Prof. Daniel Smith, D. F. (Canada) 
Prof. Harris Reed, D. B. A. (UK) 
Prof. Emma Allen, Ed. D. (Australia) 
Prof. Denis Cumming, Ed. D.  (UK) 
Prof. Leslie Bragg, Psy. D.  (Canada)   
Prof. Paul Bryant, Psy. D. (UK) 
Prof. Steven Gellar, Ed. D. (UK) 
Prof. John Williams, D. Litt. (USA) 
Prof. Andrew Gordon, D. Litt. (UK) 
Prof. Peter Galloway, LL. D. (USA) 
Prof. Samuel Raymond, S. J. D. (USA) 
Prof. Norman Green, D. S. Sc. (UK) 
Prof. Nina Harvey, D. F. A. (USA)
Prof. Yukie Tawara, D. I. T. (Japan) 
Prof. Mataro Kato, Ed. D. (Japan) 
Prof. Wataru Matsui, Ed. D.  (Japan) 
Prof. Selena Graham, D. A. (Australia)
ISBN: 978-0-875-86396-7
© “Oxford University Press”, 2016
© The University of Oxford, 2016
5“Fundamental and Applied Studies in the Modern World”
S. Shambhu, C.M. Cheshire
Oesophageal Carcinoma: An Atypical Presentation – A Case Report..................................................................196
Armen Varzhapetyan 
The use of physical methods of tissue dissection and coagulation during thyroidectomy...................................200
G.A. Yeroshenko, Yu.V. Timoshenko, K.S. Каzakova, A.I. Yeroshenko
Lectinochemical characteristics of rat normal masticatory oral mucosa.............................................................207
Olga Вondarenko, Maryna Mishyna, Anatoly Zhuravlev, Maryna Yashchenko, Yevgeniya Dyomina 
Ability  of   bacteria  to  form  biofilms   in   experimental   use   of   products    for   auricular   piercing.................................212
Irina Lisova, Petr  Rossiyskiy 
Possible intraosteal and subperiosteal implantation effectiveness in the frontal part of upper jaw 
at patients with singly saved tooth and atrophy of the alveolar process...............................................................219
Irina Lisova, Olga Nerusheva
Dynamics of  incidence of cancer of the maxillofacial region based on clinical records in dental clinic............228
Rustam Kurbanov, Maryna Mishyna 
Ability to form biofilms by clinical isolates of microorganisms liberated from catheter washings
at prostatic cancer...................................................................................................................................................232
S.I. Neuymin, S.I. Katsman 
The structural and mathematical analysis of complexes of systems of the connected elements 
of indicftion in biological systems.........................................................................................................................239
Section 5. Mathematics, Technologies & Engineering
M. Balah, G. Elsaeed, M. Hasan
Evaluation Studies for Shore Protection Design....................................................................................................254
Sumayah F. Rahman, Stephen N. Rudnick, Sonya P. Milonova, James J. McDevitt, Edward A. Nardell
Influence of Bioaerosol Source Location and Ceiling Fan Direction on Eggcrate Upper-room 
Ultraviolet Germicidal Irradiation........................................................................................................................289
Ahmed Cherifi, Mario Dubois, Mickael Gardoni, Abdelaziz Tairi
A Catalyst Method for an Innovative Eco-Design Strategy Using TRIZ Approach..............................................295
A.A. Potapov 
Fractality and scaling problems in radio location and radio physics with new methods of detection 
of low-contrast targets against a background of high intensity noise...................................................................314
Anatoliy Limont 
Technologization of usage modes of flax combines and the cleanness of deseeding of fiber flax stems..............323
Ivan Sysoev, Viktor Kondratiev, Antonina Karlina, Valeriy Gorovoy 
Creating a model of forced cooling of the cathode casing powerful aluminum 
electrolyzer with roasted anodes............................................................................................................................328
V.V. Pendin, I.K. Fomenko,  F.K. Bufeev, О.N. Sirotkina 
Evaluation of slope stability historical nature-technical systems on the basis of the spatial variability 
of the strength properties of soils............................................................................................................................335
Lyudmila Nazarchuk, Alexander Klimenko 
The mathematical modelling of the dinamics of change of parameters of elements transformation 
in first children’s clothing.......................................................................................................................................343
Manat Imankul 
Operation of RFID systems in the set of tags........................................................................................................350
Manat Imankul 
Cognition of prospective mobile network.............................................................................................................356
207“Fundamental and Applied Studies in the Modern World”
17. Miccoli P., Berti P., Diogini G. L., et al. Randomized controlled trial of harmonic
scalpel use during thyroidectomy. Arch. Otolaryngol. Head. Neck Surg. 2006;
132:1069-1073.
18. Hallgrinmsson P., Loven L., Westerdahl J., A. Bergenfelz. Use of the harmonic
scalpel versus conventional hemostatic techniques in patients with Grave
disease undergoing total thyroidectomy: a prospective randomized controlled
trial. Langenbecks Arch. Surg. 2008; 393: 675-680.
19. Barczynki M. et al.  Minimally invasive video-assisted thyroidectomy (MIVAT) with
and without use of harmonic scalpel – a randomized study. Langerbecks Arch.
Surg. 2008; 393:647-654.
20. Santori P. et al. Ligasure versus ultracision in Thyroid surgery: a prospective
randomized study.  Langerbecks Arch. Surg. 2008; 393:655-658.
21. Killic M.  et al.  A prospective randomized trial comparing the harmonic scalpel
with conventional knot tying in thyroidectomy. Adv. Ther. 2007; 24: 632-638.
22. Lombardi C. et al. The use of harmonic scalpel versus knot tying for conventional
open thyroidectomy: results of a prospective randomized study. Langerbecks
Arch. Surg. 2008; 393:627-631.
23. Papavramis T. et al. Ultracision harmonic scalpel versus clamp-and-tie total
thyroidectomy: a clinical trial. Head. Neck 2010; 32:723-727.
Yeroshenko G.A.,  
Higher State Educational Establishment of Ukraine 
“Ukrainian Medical Stomatological Academy”, Poltava, 
Professor, Doctor of Medical Sciences, 
Department of Histology, Cytology and Embryology, 
Timoshenko Yu.V., 
Higher State Educational Establishment of Ukraine  
“Ukrainian Medical Stomatological Academy”, Poltava, 
Department of Histology, Cytology and Embryology, 
Graduate Student, 
Каzakova K.S., 
Higher State Educational Establishment of Ukraine  
“Ukrainian Medical Stomatological Academy”, Poltava, 
Department of Histology, Cytology and Embryology, 
Graduate Student,  
Yeroshenko A.I., 
Higher State Educational Establishment of Ukraine  
“Ukrainian Medical Stomatological Academy”, Poltava, 
Department of Histology, Cytology and Embryology, 
Student  
Lectinochemical characteristics of rat normal 
masticatory oral mucosa 
Abstract: Lectinochemical method of study has established the features of 
receptors’ allocation in the lectins’ panel on the cells and basal lamina of the 
epithelial mucous lamina of the alveolar gingiva and glandular area of the hard 
palate. It has been found that the level of lectin receptors’ expression in the gingival 
epithelium  for galactose-specific lectins  in the hard palate carbohydrate 
determinants is almost absent, though a layer of horny scales is the most sensitive. 
The largest number of receptors has been found for sialo-specific lectins. Higher 
degree of expression of carbohydrate determinants, especially for mannose- and 
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sialo-specific lectins has been detected in the epithelial lamina of the hard palate, as 
compared with gums.    
Keywords: lectins, carbohydrate receptors, rats, oral mucosa. 
 
Introduction 
Carbohydrate structures of varying complexity are the ligands for binding with 
lectins on the surface of cells, thereby affecting the processes of functioning of the 
cells, tissues and organs [1, 3]. Lectins are typically involved in cell recognition, for 
example, some pathogenic microorganisms use lectins to be attached to the cells of 
the affected organism. Lectins can be of selective activity relative to multiple 
subpopulations of the cells [2, 9]. Method of lectin sounding is more effective than the 
conventional methods of histochemical detection of carbohydrate determinants due 
to its sensitivity and selectivity of determination of the specified molecular structures 
[8].  
Purpose  
The paper was aimed at comparison of the nature of lectin receptors’ 
expression in the epithelial lamina of normal gingival mucosa and hard palate 
mucosa.   
Material and Methods 10 white outbred rats were involved into the 
investigation. The animals were killed under 25 mg/kg thiopental anesthesia 
overdose. Pieces of gingiva and palatal mucosa were embedded into paraffin 
according to standard procedure [5].  
Detection of carbohydrate residues of galactose has been carried out using 
Peanut agglutinin (PNA), Helix pomatia agglutinin (HPA) and soybean agglutinin 
(SBA) lectins. Reduced residues of fucose were determined using Laburnum 
anagyroides lectin (LABA) and reduced residues of mannose by Concanavalin A 
lectin (ConA). The nature of receptors’ expression to sialic acid was defined using 
Sambucus nigra (SNA) and Wheat germ agglutinin (WGA) lectins.   
The specimens were treated with standard sets of “Lectinotest” (Lviv, Ukraine) 
in 1:50 lectin dilution [4]. Visualization of the reaction with lectin conjugates was 
performed by the semiquantitative method in the Biorex - 3 VM – 500 microscope 
immersion magnification: 0 – No reaction; 1 - a reaction expressed very little (light 
color); 2 – the reaction is weak (light - brown); 3 – strong reaction (brown); 4 – very 
strong reaction (dark brown).  
Animal housing and experiments on them have been carried out in compliance 
with  the “General Ethic Rules for Conducting Experiments on Animals”,  adopted by 
the I National Congress on Bioethics [6] and the requirements of international 
principles of the “European Convention for the Protection of Vertebrate Animals Used 
for Experimental and Other Scientific Purposes” [7]. 
Results and Discussion. Sounding of the epithelial lamina of the mucous 
membrane of the intact rats’ alveolar gingiva with β-galaktose-specific  PNA-lectin  
detected  poorly pronounced degree of conjugation with receptors on the surface of 
horny scales and very weak – with cells of granular, spinous and basal layers, and 
basal lamina. A strong degree of binding was detected in the squamous layer of the 
hard palate glandular area epithelium, whereas granular, spinous and basal layers 
showed very weak reaction, and poorly pronounced reaction was detected in the 
basal lamina (Table 1).  
HPA–lectin is specific to α-galactose. The resulting sounding of the epithelial 
lamina of the mucous membrane of intact rats’ alveolar gingiva detected very weak 
НРА-binding in all layers, and with basal lamina, too.  Moderate bindings have been 
detected with sialo-specific receptors on the surface of the horny scales of the hard 
palate epithelium and reaction with receptors of cells of other layers of the epithelial 
lamina and basal lamina was very weak (Table 1). 
Study of the glicoconjugates, specific to SBA-lectin has established poor 
relationship with α-galactose of horny scales of gingival epithelial lamina, whereas 
other components showed negative reaction. Sounding of the hard palate epithelium 
detected low degree of receptors’ expression on the surface of horny scales and very 
low degree was detected in the other epithelial layers and basal lamina (Table 1). 
 
Table 1 
Expression of lectin receptors panel in the epithelium of the alveolar gingival 
and palatal glandular area mucosa in normal rats 
Lectins 
Layers  
 PNA HPA SBA LABA Con A SNA WGA 
Squamous    G 2 1 2 2 3 2 3 
P 3 2 2 3 4 3 4 
Granular  G 1 1 0 1 1 3 3 
P 1 1 1 1 1 3 2 
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Table 1 
Expression of lectin receptors panel in the epithelium of the alveolar gingival 
and palatal glandular area mucosa in normal rats 
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Layers  
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Spinous G 1 1 0 1 1 3 3 
P 1 1 1 1 1 3 2 
Basal  G 1 1 0 1 1 3 3 
P 1 1 1 1 1 3 2 
Basal lamina G 1 1 0 2 2 2 3 
P 2 1 1 3 1 3 1 
Note: G –gingival epithelia, P – palatal epithelia  
 
Study of the glicoconjugates of the LABA fucose-specific lectin has found low 
degree of binding with horny scales and basal lamina in the alveolar gingiva 
epithelium and very low binding has been detected in the granular, spinous and basal 
layers.  Strong reaction with receptors of horny scales and basal lamina of hard 
palate has been found. Other epithelial layers showed very weak expression of 
receptors to α-fucose (Table 1). 
Study of specificity of ConA-lectin binding with components of epithelial lamina 
of intact rats’ alveolar gingiva has shown strong reaction of horny scales 
plasmalemma. Surfaces of epithelial cells of granular, spinous and basal layers 
showed very poor ConA-binding. Structural components of basal lamina showed 
weak receptor expression to mannose-specific lectin.  
SNA-lectin is specific to sialic acid.  The resulting SNA-lectin conjugation with 
receptors of horny scales and basal lamina of the intact rats’ alveolar gingiva 
epithelium was weak. The reaction with plasmalemma of cells of granular, spinous 
and basal layers was strong. Sounding of hard palate epithelial lamina detected 
strong reaction with all studied components (Table 1).  
Sounding of epithelium of mucous membrane of intact rats’ alveolar gingiva 
with the WGA-lectin has found strong congeniality of plasmalemma of epithelial cells 
and basal lamina. The layer of horny scales on the hard palate showed very strong 
reaction, whereas the other layers of the epithelial cells showed weak reaction and 
basal lamina showed very poor conjugation (Table 1). 
Conclusions 
Study of the level of receptors’ expression to lectins in the gingival epithelium 
has shown that carbohydrate determinants are almost absent for galactose-specific 
lectins in the hard palate, though a layer of horny scales is the most sensitive.  The 
largest number of receptors has been found for sialo-specific lectins. Higher degree 
of expression of carbohydrate determinants, especially for mannose- and sialo-
specific lectins has been detected in the epithelial lamina of the hard palate, as 
compared with gums.  
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